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ABSTRACT 


The hypotrichous ciliates (Protozoa, Ciliophora, Hypotrichida) inhabiting the Han 
River in Seoul were systematically investigated. Several collections were made from 
6 November 1986 to 8 November 1987 at 9 sites located in the Han River. Collected 
protozoans were cultured and characterized cyto-morphologically under the living and/or 
stained conditions. As a result, 7 species of hypotrichs in 4 families were identified, 
of which 3 species are newly recorded from Korea: Paraurostyla weissei (Stein, 1859), 
Aspidisca cicada (O. F. Müller, 1786) and Euplotes patella (O. F. Müller, 1773). The iden- 
tified species were redescribed with illustrations and photographs. The morphological 
similarities among them were numerically analyzed by UPGMA method, and its result 


of clustering concurs in general with the orthodox classification scheme. 
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$ 4143974, dai 242 MAAS 1% acetic acids 1%methyl green 1:12 ¿y 
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p Eea ASR, Wu] AAF YA HA, GAN SKS EZ AGS "oct el 
uj elt dë Sold (objective micrometer) = 34437, 

=k 049 +FAA= Coriss(1979) 9 FAA MHz, 1 alstk Borror(1972), 
Curds(1975), Wu & Curds(1979) 2] AS za ALEA SA $4 (phenetic simi- 
larity analysis) + Sa 77) #2% 22} OTU (Operational Taxonomic Unit) €& 431 44 
AAA AA Wes su, BE 237409] Bas FAAA Borys (Mij23x7) € Tat 
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Fig. 1. The map showing sampling sites. 1, Influx point of Wangshuk-chón(4 4 4 +4 
2]) :2, Walker Hill(3]7] 8) ; 3, Downward point of Youngdong -gyo(*3 5-3 be); 4, 
Downward point of Tongho-gyo (7 = =°} 28); 5,Upward point of Chungji-do(% 7| = 
21) ; 6, Pam-sóm (44) ; 7, Influx point of Pulgwang-chón (E 347-21) ; 8, Influx 


point Anyang-chón (heal 4-3] 4]) 59, Influx point of Changnung-chón (454A UA). 
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I. Sa AMY 7Ixi 9] WA 
E eye 93 43 739 HEH Saach °] ZS 7EAA Paraurostyla weissei 
(Stein, 1859), Euplotes patella (O. F. Müller, 1773), Aspidisca cicada(O. F. Müller, 1786) &- 3 
ZL 424 4419 159 de $290, dar OS 72 da JAA NAE SS 
2 sata aps] AAAS, FAA Ye Sarga d ECS 1439 
rt xw NAJ RARE ZA gd “st. PE Ged ZAS AJAA As(Figl)s we 
Gë 
Subkingdom Protozoa Goldfuss, 1818 — 94 9€ ora 
Phylum Ciliophora Doflein, 1901 T£ (AES Si 
Class Polyhymenophora Jankowski, 1967 a 7 
Subclass Spirotricha Butschli, 1889 A= at 
Order Hypotrichida Stein, 1859 #2 S 
Suborder Stichotrichina Faure-Fremiet, 1961 
Family Urostylidae Butschli, 1889 
Genus Paraurostyla Borror, 1972 
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1. Paraurostyla weissei (Stein, 1859) (Fig. 2) 

Urostyla weissei Stein, 1859 (cited from Borror, 1972); Kahl, 1932 [p. 568, fig. 97 (5)]; Dragesco, 1970 (pp. 
102-105, figs. 74-760); Bick, 1972 (p. 178, fig. 90); Stiller, 1974 (p. 42, fig. 1). 

Urostyla flavicans: Kahl, 1932 [p. 568, fig. 97 (5)]; Stiller, 1974 (p. 43, fig. 25d). 

Urostyla vernalis: Kahl, 1932 [p. 568, fig. 106 (30)]; Stiller, 1974 (p. 42, fig. 25b). 

Urostyla paragrandis Wang, 1930 (pp. 9-11, fig. 1); Kahl, 1932 (p. 568). 

Trichotaxis fossicola Kahl, 1932 (p. 589, fig. 110 (20); Stiller, 1974 (p. 53, fig. 31b). 

Paraurostyla weissei: Borror, 1972 (p. 9, fig. 14); Heumann, 1975 (pp. 392-397, figs. 1-11); Bakowska & Jerka- 
Dziadosz, 1978 (pp. 285-301, pl. 1); Hemberger, 1982 (pp. 30-31); Small & Lynn, 1985 (p. 457, figs. 29, 47); Wirn- 
Sberger ef al., 1985 (pp. 1-10, figs. 1-24, tabs. 1-10); Dragesco et al., 1986 (pp. 435-437, fig. 128). 


HAE : st.9, 10-V A], 1987,5,23 ; st.3, 1578] Al, 1987, 5,24 ; st.8, 1078], 1987. 7. 7 ; st.9, 
15783], 1987, 7,7; st.3, 1571 3l, 1987, 7.8 ; st.9, 3070 Al, 1987, 9, 28 ; st.9, 2071 Al, 1987, 11,8, 
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KE 4 19 AFA Dë U7) AMAR 2-392 Bape] okey Aa 
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Fes} 74359] E 452 eae. Fy} 
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A a 234 39443 xoe]pz wpxtpup + 2e]9 1/3 
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Fig. 2. Paraurostyla weissei (Stein, 1859). A, entire ventral view (Scale bar - 50um); B, iphotograph of 


ventral surface; C, macro- & micro-nuclei; D)ventral ciliature; E, lateral view (Left side is anterior 


part). 
"uxcb Robe va puse] #2 Aw, € SSeS FAMA gu. Z A vex 
al P. viridi & SAE Se] Sa APPLE 275 AS] BARA FUPES ze 
4 wx cp PES. mq deng uz LEMA E FIRM) P iddi AS 


Suborder Sporadotrichina Faurré-Fremiet, 1961 
Family Oxytrichidae Ehrenberg, 1838 
Genus Stylonychia Ehrenberg, 1830 


2. Stylonychia mytilus (O. F. Müller, 1773) (Fig. 3) 
Trichoda mytilus O. F. Müller, 1773 (cited from Borror, 1972). 
Stylonychia makrostyla: Kahl, 1932 (p. 618); Borror, 1972 (p. 15); Hemberger, 1982 (pp. 227-231). 
Stylonychia claviformis: Stiller, 1974 (pp. 155-156, fig. 97). 
Stylónychia nonus. BEE 1830 LA from Dragesco et al., 1986); Kahl, 1932 (p. 618, figs. 121 (15- 16); 
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154-155, figs. 95-96); Foissner, 1982 (pp. 107-109, fig. 30); Hemberger, 1982 (figs. 1b, 2b, 3b); Dragesco et al., 
1986 (pp. 486-487, fig. 144, tab. 22); Wirnsberger el al., 1986 (pp. 167-185, figs. 5-10, tabs. 1-4). 


EA : st.5, 1071 3], 1986.11.9; st.7, 1071 3l, 1986.11.9; st.4, 301 A), 1986.11.12; st.3, 1079 Al, 
1987.5.24; st.5, 2071 Al, 1987.5.24; st.4, 1071 Al, 1987.7.7; st.6, 2071 3l, 1987.7.7; st.9, 2078 A], 1987. 
7.7; st.3, 5071 Al, 1987.7.7; st.9, 5071 Al, 1987.9.28; st.9, 5071 A], 1987.11.8. 
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Fig. 3. Stylonychia mytilus (O. F. Müller, 1773). A, entire ventral view (Scale bar= 50um); B, lateral view; 


C, macro- & micro-nuclei;D, photograph of ventral surface just before division; E, ventral ciliature; 
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FEY VI-4 AYSE SAA 41439 22% 09329 +28] 093% old 44] az 
= 399 d däint 15-307$4e]x FATA GA FAZA As UR xv 
7 Les SA dch APS EES ME PSB IWS 2980, quB 204 A Y 
ZG Ais vmi 297 30-4042£2 zx "usu 23% Yi Fasa TX 
JA FUE Ala] 574] AS xx 0473 5104) AA (40-504) Fetch, 5749] 
== ZRRS Y LSS 2 (VI-1, V-D= BES Sa FAS 1249 223 ac 
BE SS EA Y ULA 2 FE NE 40-70,9.9 43 AX (tie $ E 
(fringed) A= UH, S Ge Sada Eo:u $347 97 EESRY 9719] 3-59 Y 
Xe] AZZ Y ach + AGA E 405042 Azo] ANS 2 (M3 YAA 41439] 
Sa du 29] 532 d Apu SS x ARPS See] AEFIA E EA = 
FE 40-700 alc HES AEFIA 41439 7329 RSA E, MAL 2 
NE SEL AB? 15-184L£2 Sai SIS BAZ FE) JAHRG, AAS sx Hz 
244 daad ers] ach 

°] GE SSSA deelt ATAY (Lemna paucicostata) e] Ye ZAA EL YE 
2 444 Pgd 2194049 TERES] Eo] Abu 49922 q4seq 3217) 
^| &3r(algae)d 4049 $297) Ex GS VASES YEARS] AIN AZ Ao} 
HE AE HARO, AAS Pia Lda ARAS 249 (transverse binary 
fission) Al °] $F FIJAS Y, PES JAE Sal waza ASIA gellt Ar 
7H ach, 

EXA 42. 

1H: $2 Ho] $ Alsbcb(Kahl, 1932; Tuffrau, 1965; Stiller, 1974; Foissner, 1982; 
Ammermann & Schlegel, 1983; Dragesco ef al., 1986), el $9 AZAA S. lemna} 
A 309 2179 YEA S. mytilus= S. lemna9X Y7% ax dia AZ] $] So] 
AA ARE 2.5-3.099] Ba} FARE 2.2 450, £4, S. emnat HS AMBP] 
HE 912] Sí PERA FEA dai 4a. 
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3. Stylonychia pustulata (O. F. Müller, 1786) (Fig. 4) 
Kerona pustulata O. F. Müller, 1786 (cited from Borror, 1972). 
Stylonychia fissiseta: Kahl, 1932 [pp. 618-619, fig. 121 (23)]; Borror, 1972 (p. 15); Stiller, 1974 (p. 157, fig. 98c); 
Hemberger, 1982 (p. 227); Wirnsberger et al., 1985 (p. 266). 
Stylonychia notophora: Kahl, 1932 (p. 620, fig. 121 (22); Wang & Nie, 1935 (pp. 505-506, fig. 72); Kudo, 1966 
(p. 1004, fig. 364d); Borror, 1972 (p. 15); Stiller, 1974 (p. 161, fig. 100e); Hemberger, 1982 (p. 239). 
Stylonychia pustulata: Kahl, 1932 [p. 619, fig. 121 (22)]; Kudo, 1966 (p. 1004, fig. 364b); Borror, 1972 (p. 15); 
Stiller, 1974 (pp. 159-160, fig. 100a); Hemberger, 1982 (p. 239); Wirnsberger et al., 1985 (pp. 261-268, figs. 5-10, 
12, 14-21. tabs. 1-4). 


SERERE E : st.5, 1071 A], 1986.11.9; st.7, 1071 Al, 1986.11.9; st.4, 30-11, 1986.11.12; st.3, 1021 3, 
1987.5.24; st.5, 2070 A], 1987.5.24; st.4, 1071 Al, 1987.7.7; st.6, 2078 Al, 1987.7.7; st.9, 2078 Al, 1987. 
7.7; st.3, 5071 A), 1987.7.8; st.9, 5071 A), 1987.9.28; st.9, 5021 Al, 1987.11.8. 
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Fig. 4. Stylonychia pustulata (O. F. Müller, 1786). A, entire ventral view (Scale bar = 20um); B, photograph 
of ventral surface; C, photograph of conjugating state; D, ventral ciliature; E, macro- & micro- 
nuclei; F, lateral view (Left side is anterior part). 
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DA: E SL Stylonychia vor% dë gd AAA JA AE PAIA Ss Ve X 
eds sel FEAH, 94329 ISLA FE dal Bela PANAN 2747 
qd. PIRA 9944 AAA AL sl BE RA XE dau PAA Ae LSS 22 
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29 7231 YEN, 


Family Aspidiscidae Ehrenberg, 1838 
Genus Aspidica Ehrenberg, 1830 


4. Aspidiscal lynceus (O.F. Müller, 1773) (Fig. 5) 

Trichoda lynceus O.F. Müller, 1773 (cited from Wu & Curds, 1979). 

Aspidiscal lynceus: Kahl, 1932 (p. 644, fig. 125 (6); Kudo, 1966 (p. 1011, fig. 365h); Bick, 1972 (p. 168, fig. 
85); Stiller, 1974 (p. 185, fig. 122c); Foissner, 1982 (pp. 128-130, figs. 40, 78, 79, tab. 29). 

Aspidisca turrita: Kahl, 1932 (p. 644, figs. 125 (4c, 5); Wang & Nie, 1933 (pp. 64-65, figs. 46, 47); Stiller, 1974 
(pp. 185-186, fig. 122d); Wu & Curds, 1979 (pp. 11-12, fig. 13). 


HÆ : st.9, 578 3], 1987.5.23; st.3, 571 Al, 1987.7.7; st.6, 1578 Al, 1987.7.7; st.9, 1070 Al, 1987. 
9.28; st.9, 2071 3|, 1987.11.8. 
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E1Z0 air E Xue] EA BRS ZF 2  E E Ad. SH FAS adr 
SH 49 Pe 10—137 sich 
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Fig. 5. Aspidisca lynceus (O. F. Müller, 1773). A, entire ventral view (Scale bar = 105m); B, photograph 
of ventral surface: C. D. E. various lateral views: F, macro- & micro-nuclei:G, ventral ciliature. 
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yo] pug "P Seq su. WHE Ad. S 
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=Z $9 nue] wks 4439] gaz spas d r), 104 459 Ale Fa A 
FUSES Uelzbd5-2049]] 2 FE AAA 22% BIE ABZ Aga usa 9) 
x, US WS ALE Y Ad, A, FUE x ma FAA 3g S] "18 Apolo 
= S719] Ud, FFE ES EE AF You da FEA oos uua. 
ejz|e]i- 10-1371 2] “tol Sa Je 20)7+ 10—150., Ta} eb x37 
shaq dc FS] dun dX 3-49 $B 22 YEA) po] ai AL Cab ox 

= Us| Me dd 242 gue 21 ptk Aga ad, Xxi Sa 
FRY 22% Yea 449] 354232 FFA asch 

AAMAS STA ARANA PEN Sat IRE Zelt FF was 219404 
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ds AAS) 21909401 432 RU dA] $e AS 2 aa, Hala wo} 
7 ug FANE atu. 

BH: a. 

LA: o] $24. cicada A. turrita) AFLE ARAS 95H (Wu € Curds, 1979). 9] 
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5. Aspidisca cicada (O. F. Müller, 1786) (Fig. 6) 

Trichoda cicada O. F. Müller, 1786 (cited from Wu & Curds, 1979). 

Aspidisca costat: Kahl, 1932 [p. 645, figs. 125 (3, 4a)]; Bick, 1972 (p. 166, fig. 84); Stiller, 1974 (p. 186, figs. 
123c, d); Diller, 1975 (pp. 221-229, figs. 1-23). 

Aspidisca sulcata Kahl, 1932 [p. 645, figs. 125 (3, 4b)]; Stiller, 1974 (p. 186, figs. 123c, e). 

Aspidisca cicada: Wu 8: Curds, 1979 (p. 12, fig. 14); Foissner, 1982 (p. 128, figs. 39, 82, 83, tab. 29). 

PEA : st.6, 1571 Al, 1987.5.22; st.9, 571 Al, 1987.5.23; st.3, 1079 Al, 1987.5.24; st.6, 20 Al, 
1987.7.7; st.9, 3071 4], 1987.9.28; st.9, 3078 Al, 1987.11.8. 
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Fig. 6. Aspidisca cicada (O. F. Müller, 1786). A, entire ventral view (Scale bar = 10um); B, macro- & micro- 
nuclei; C, ventral ciliature; D, longitudinal ridges of dorsal surface; E, posterior lateral view. 


zs +S Vd, We At. FFE mA ep AE ach Ase A a 
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Family Euplotidae Ehrenberg, 1838 
Genus Euplotes Ehrenberg, 1831 


6. Euplotes eurystomus (Wrzesniowski, 1867) (Fig. 7) 

Euplotes patella var. eurystomus Wrzesniowski, 1867 (cited from Hill, 1980, p. 161). 

Euplotes patella forma variabilis: Kahl, 1932 [p. 640, fig. 124 (7)]. 

Euplotes plumipes: Kahl, 1932 [p. 640, fig. 124 (7)]. 

Euplotes eurystomus: Kahl, 1932 (pp. 640-641, figs. 13, 14, 18, 19); Wang & Nie, 1935 (pp. 511-514, figs. 75, 
76); Pierson, 1943 (pp. 137-138, figs. 12, 16, 17); Tuffrau, 1960 (pp. 33-37, figs. 17-19); Kudo, 1966 (p. 1006, fig. 
364h); Dragesco, 1970 (p. 137); Borror, 1972 (p. 16); Stiller, 1974 (p. 169, figs. 104-105); Curds, 1975 (pp. 26-29, 
figs. 21-24); Dragesco ef al., 1986 (pp. 501-502, figs. 150h-m). 
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Fig. 7. Euplotes eurystomus (Wrzesniowski, 1867). A, entire ventral view (Scale bar=30um); B, photograph 
of dorsal surface; C, macro- & micro-nuclei; D, ventral ciliature. 


7. Euplotes patella (O.F. Müller, 1773) (Fig. 8) 

Trichoda patella O.F. Müller, 1773 (cited from Borror, 1972). 

Euplotes carinatux: Kahl (1932, p. 640, figs. 124 (6, 6a)]; Kudo, 1966 (p. 1007). 

Euplotes patella forma typicus Kahl, 1932 [p. 639, fig. 124 (2)]. 

Euplotes patella forma alatus Kahl, 1932 [p. 639, fig. 124 (3a)]. 

Euplotes patella: Kahl, 1932 [p. 639, figs. 124 (1, 2)]; Pierson, 1943 (pp. 135-136, figs. 11, 15); Tuffrau, 1960 
(pp. 40-43, figs. 24-25); Kudo, 1966 (p. 1006, fig. 364g); Dragesco, 1970 (pp. 136-137, fig. 95); Bick, 1972 (p. 170, 
fig. 86); Borror, 1972 (p. 16); Stiller, 1974 (pp. 170-171, fig. 108); Curds, 1975 (pp. 41-42, fig. 40) Dragesco et 
al., 1986 (pp. 499-501, figs. 150a-g). 

Euplotoides patella: Hill, 1980 (p. 161). 
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Fig. 8. Euplotes patella (O. F. Müller, 1773). A, entire ventral view (Scale bar - 10m); B, longitudinal 
ridges of dorsal surface; C, posterior lateral view; D, photograph of ventral surface; E, macro- 
& micro-nuclei;F, ventral ciliature. 
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Fig. 9. The dendrogram based on the coefficients of similarities. 
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Table 29+ Fig, 9e] Hepa ga Ze] OTU 6,79! Aspidisca lynceus2+ A. cicada?l 
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Table 1. Entire mean matrix (23x 7) 


CHR. OTU No. 


1 0 1 1 1 1 1 1 
2 1 1 1 0 0 0 0 
3 0.4 0.3 023 0 0 0 0 
4 0 0 0 0 0 0 
5 1 1 1 0 0 0 0 
6 1 1 1 1 1 0 0 
7 03 03 04 05 0 0 
8 05 05 05 05 05 0.5 
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13 1 2 2 3 3 3 3 Table 2. Result matrix 
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15 0.21 0.21 0.09 0.135 0.095 0.04 0.03 


New Old Old Value of 
16 0.07 0.078 0.04 0.085 0.06 0.032 0.025 - 
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23 0 1 1 0 0 0 0 13 11 12 0.1875 


+ AS szho| Hatt TEMA 83 


HAES 19864 119 6YFE 19874 119 84 ^pe]e] ASAA AAA 97] 
AAAA 94-3] 4523 AAA SES E ALE AQ, SL 4 
JAJA ho s dra As E 729 LH SARNA el SE 7} 
+ dl Paraurostyla weissei (Stein, 1859), Euplotes patella (O.F. Müller, 1773), 
Aspidisca cicada (O.F. Müller, 178% 322 3d3AA 3419 1%9 de € 
xelu. 

ATA) ARH] Be 253938 477 We] SAA $E ds 
A AAS 4439 Aas] Aza sad, Ed Ap px Susp VAs E 
Al 23712] BAS data mp 7H xb) FAAS PURI shao s S 
Aa] 2 ag 129 Baas 19 AAE +4 (clustering) $ Lge. 


Ammermann, D. and M. Schlegel, 1983. Characterization of two sibling species of the (genus Stylonychia (Ciliata, 
Hypotrichida): S. mytilus Ehrenberg, 1838 and S. lemnae n. sp. I. Morphology and reproductive behavior. 
J. Protozool., 30, 2: 290-294. 

Bakowska, J. and M. Jerka-Dziadosz, 1978. Ultrastructural analysis of the infraciliature of the oral apparatus in 
Paraurostyla weissei (Hypotrichida). Acta Protozoologica, 17, 2: 285-301. 

Bick, H., 1972. Ciliated Protozoa W.H.O., Geneva, 198 pp. 

Borror, A.C., 1972. Revision of the order Hypotrichida (Ciliophora, protozoa). J. Protozool., 19, 1: 1-23. 

Borror, A.C., 1979. Redefinition of the Urostylidae (Ciliophora, Hypotrichida) on the basis of morphogenetic 
characters. J. Protozool., 26, 3: 544-550. 

Borror, A.C. and B.J. Wicklow, 1983. The suborder Urostylina Jankowski (Ciliophora, Hypotrichida): Morphology, 
systematics and identification of species. Acta Protozoologica, 22, 1: 97-126. 

Chung, Y.H., H.K. Choi, K.H. Suh and H. Shin, 1987. Numerical taxonomic study of the nuts of genus Trapa 
in Korea. Kor. J. Plant Tax., 17, 1:45-54. 

Corliss, J.O., 1979. The ciliated Protozoa: Charactererization, classification, and guide to the literature. 2nd ed. 
Pergamon Press, London, 455 pp. 

Curds, C.R., 1975. A guide to the species of the genus Euplotes (Hypotrichida, Ciliatea). Bull. Br. Mus. Nat. Hist. 
(Zool.), 28: 1-61. 

Curds, C.R. and I.C.H. Wu, 1983. A review of the Euplotidae (Hypotrichida, Ciliophora). Bull. Br. Mus. Nat. Hist. 
(Zool.), 44: 191-247. 

Curds, C.R., M.A. Gates and D.M. Roberts, 1983. British and other freshwater ciliated Protozoa. Part 2. Ciliophora: 
Oligohymenophora and Polyhymenophora. Cambridge Univ. Press, Cambridge, 387 pp. 

Diller, W.F., 1975. Nuclear behavior and morphogenetic changes in fission and conjugation in Aspidisca costata 
(Dujardin). J. Protozool., 22, 2:221-229. 

Dragesco, J., 1970. Ciliés libres du Cameroun, Ann. Fac. Sci. Yaounde (Hors série), 141 pp. 

Dragesco, J., A. Dragesco-Kerneis and G. Fryd-Versavel, 1986. Ciliés libres de l'Afrique intertropicale. ORSTOM, 
Paris, 559 pp. 

Fleury, A.F., Iftode, G. Deroux and G. Fryd-Versavel, 1985a. Unité et diversité chez Hypotriches (Protozoaires 


84 agg RA SZt M28, 1988, 8, 25, 


Cilies): II.—Elements d'ultrastructure compare chez divers représentants du sous-ordre des Euhypotrichina. 
Protistologica, 21: 505-524. 

Fleury, A.F., Iftode, G. Deroux, G. Fryd-Versavel and J. Genermont, 1985b. Rélation entre caracteres ultrastruc- 
turaux et morphogénétiques chez les Hypotriches (Protozoa, Ciliata): Définition des Euhypotrichina n. S.O. 
et des Pseudohypotrichina n. S.O. C.R. Acad. Sc. Paris, Serie III, 300: 567-570. 

Fleury, A.F., Iftode, G. Deroux and G. Fryd-Versavel, 1986. Unité et diversité chez les Hypotriches (Protozoaires 
Cilies): IIL.—Elements d'ultrastructure comparée chez divers représentants du sous-ordre des 
Pseudohypotrichina et remarques génerales. Protistologica, 22: 65-87. 

Foissner, W., 1982. Okologie und Taxonomie der Hypotrichida (Protozoa: Ciliophora) einiger österreichischer 
Boden. Arch. Protistenk., 126: 19-143. 

Gates, M.A., 1985. Suggestions for revision of the ciliate genus Euplotes. Atti Soc. Tosc. Sci. Nat., Mem., Serie 
B, 92: 43-52. 

Hemberger, H., 1982. Revision der Ordnung Hypotridhida Stein (Ciliophora, Protozoa) an Hand von Pro- 
targolpraparaten und Morphogenesedarstellungen. Diss. Math. Naturwiss. Fak. Univ., Bonn, 296 pp. 

Heumann, J., 1975. Conjugation in the Hypotrich ciliate, Paraurostyla weissei (Stein): a scanning electron microscope 
study. J. Protozool., 22, 3: 392-397. 

Hill, B.F., 1980. Classification and phylogeny in the suborder Euplotina (Ciliophora, Hypotrichida). Ph. D. Disser- 
tation, University of New Hampshire, Durham, 182 pp. 

Inoki, S., 1981. Illustrated atlas of protoza in Japan. Kodansha, Tokyo, 816 pp. (In Japanese) 

Kahl, A., 1932. Urtiere oder Protozoa. I: Wimpertiere oder Ciliata (Infusoria) 3. Spirotricha, In: Dahl, F. Die Tierwelt 
Deutschlands, Teil 25, pp. 399-650. 

Kim, H.S. and K.B. Park, 1969. Studies on the pollution and zooplanktons of the Han River as the source of the 
water supply for producing good quality water. Research of Ministry of Sci. and Tech., 69-34 Part 1: 25-44. 
(In Korean) 

Kudo, R.R., 1966. Protozoology. 5th ed. Charles C. Thomas, Springfield, Ill., 1174 pp. 

Nozawa, K., 1941. A new primitive hypotrichous ciliate, Kiitricha marina n. g. n. sp. Ann. Zool. Jap., 20, 1: 24-26. 

Ozaki, Y. and R. Yagiu, 1942. A new marine ciliate Cirrhogaster monilifer n. g. n. sp. Annot. Zool. Jap., 21, 2: 79-81. 

Pierson, B.F., 1943. A comparative morphological study of sevral species of Euplotes closely related to E. patella. 
J. Morphol., 72: 125-57. 

Shibuya, M., 1929. Notes on two new Hypotrichous ciliates from the soil. Proc. Imp. Acad. Tokyo, 5, 3: 155-156. 

Shibuya, M., 1931. Notes on two ciliates, Cyrotolophosis mucicola Stokes and Gastrostyla philippinensis sp. nov., 
found in the soil of the Philippines. Proc. Imp. Acad. Tokyo, 7, 3: 124-127. 

Shigematsu, A., 1953. Two new marine ciliates. J. Sci. Hiroshima Univ., S. B., Div. 1, 14: 47-50. 

Small, E.B. and D.H. Lynn, 1985. Phylum Ciliophora Doflein, 1901. In: Illustrated Guide to the Protozoa. Edited 
by J. J. Lee, Alien Press, Kansas, 393-575 pp. 

Sneath, P.H.A. and R.R. Sokal, 1973. Numerical Taxonomy. W.H. Freeman, San Francisco, 573 pp. 

Stiller, J., 1974. Jarolabacskas csillosok-Hypotrichida. Fauna Hung., 115, 187 pp. 

Takahashi, T., 1973. Mating types and two conjugation types of Paraurostyla levis sp. n. (Ciliata). J. Sci. Hiroshima 
Univ., S. B. Div. 1, 24: 154-163. 

Tuffrau, M., 1960. Revision du genre Euplotes, fondée sur la comparaison des structures superficielles. Hydrobiologia, 
15, 1: 1-77. 


Tuffrau, M., 1965. Les différenciations fibrillaires d'origine cinetosomienne chez les cilies Hypotriches. Arch. 


E > EME SHO Ost FEMEL 85 
Zool. Exp. Gen., 105, 1: 83-96. 

Tuffrau, M., 1967. Perfectionnements et pratique de la technique d'imprégnation au protargol des infusoires Ciliés. 
Protistologica, 3: 91-98. 

Tuffrau, M., 1987. Proposition d'une classification nouvelle de l'Ordre Hypotrichida (Protozoa, Ciliophora), fondée 
sur quelques recentes. Annales des Sciences naturelles, Zoologie, Paris, 13 Série, 8: 111-117. 

Wang, C. C., 1930. Notes on some new and rare species of hypotrichous Infusoria. Contr. Biol. Lab. Sci. Soc. 
China, 6: 9-18. 

Wang, C. C. and D. Nie, 1933. Report on the rare and new species of freshwater infusoria. I. Contr. Biol. Lab. 
Sci. Soc. China. 10, 1: 1-99. 

Wang, C. C. and D. Nie, 1935. Report on the rare and new species of freshwater infusoria. II. Sinensia, 6, 4: 399-524. 

Wirnsberger, E., W. Foissner and H. Adam, 1985. Morphological, Biometric, and Morphogenetic Comparison 
of Two Closely Related Species, Stylonychia vorax and S. pustulata (Ciliophora: Oxytrichidae). J. Protozool., 
32, 2: 261-268. 

Wirnsberger, E., W. Foissner and H. Adam, 1986. Biometric and Morphogenetic Comparison of the Sibling Species 
Stylonychia mytilus and S. lemnae, including a Phylogenetic System for the Oxytrichids (Ciliophora, 
Hypotrichida). Arch. Protistenk., 132: 167-185. 

Wu, 1.C.H. and C.R. Curds, 1979. A guide to the species of Aspidisca. Bull. Br. Mus. Nat. Hist. (Zool.), 36: 1-34. 


34 : 1988, 4. 8, 
WEY : 1988, 7, 28, 


